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(54) LIGHT-EMITTING DEVICE 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a reliable light-emitting device, wherein 
wire disconnections are few, even under thermal shock for to a 1 ight-emi tting 
device wherein the emi tted wavelength released from a 1 ight-emi tting element 
is converted with a phosphor for taking outside at least the light from the 
phosphor. 

SOLUTION: A light-emitting ejement 105 provided at the bottom surface of a 
recessed part of a substrate, a wire 104 wire-bonding the electrode of the 
1 ight-emi 1 1 ing element 105 and a lead electrode provided outside the recessed 
part, a color conversion member 102, which filled in the recessed part, 
converts the emi t ted wave length from the 1 ight-emi 1 1 ing element 105, and a 
mold member 103 which coats the color conversion member and the wire 104 
exposed from the color conversion member, are provided. Especially, the 
interface between the color conversion member 102 and the mold member 103 
contacts a bal 1 part 101 provided by bal 1 -bond ing with the electrode of the 
light-emitting element 105. 



(19) BJMMWWfaP) 



(l2)^Pit#|^^#g (A) (ii)W*FttU*aH## 

<&m¥-l 1-298 0 4 7 

(43)^0 ¥^11^(1999)10^29 0 



(51) Int. CI. 6 SBS'JIE-^ FI 

H 0 1 L 33/00 ' H O 1 L 33/00 N 



*«!f* * !S#gicD&3 OL (±91) 



(2l)fctJM#^ #^¥10-101243 


(7i)ffiiiA 


000226057 








(22) titili B ¥^10^(1998)4^13 0 




mSi&WWi rti ± ^HTI149 l#iti2 100 




(72)3PJ# 








M^mw^mi^Brwgi^iteioo 0^ 








(54) i$>w<v&m &.%mw. 



(57) [£jft] 

— ^ KS«-i ffl#ilJ«3tSlf ©lit /UTjfV'-r w 

So 




BEST AVAILABLE COPY 




MiWt, iuta^ ^ ^ f • y - KXtjs-c >-^— • y 

* ttfc t> ct-fe s t mmm<n^i&#tf 
n*« i ftvs±m#js 2 fcK*t<o363teK«. 

[0 0 0 1 ] 
[0 0 0 2] 

h$-frT£>S 0 LEDfy $l/h • y — K 

sy^>t- • y - K£&i»fcif tc«t u k& 

EDfyy, Tj^yMl-KSV-f^t-- y — K©5fe 

[0003] or— b'icmM^m^-r s hed 



(2) 1 1-298047 

2 

*3tfr©-&*T*4:»Iffl5i-5r 4r44flci9 LEDf 77 1 

[0004] r<^<t5 temytyj k& if it. *m-ft 

feftTl^. Afriftt-te. »^-C£>ffi/B 

10 HSo U^L/iJiSb, ^7t^T-$r^mgB$tS.t>'^~yw 
-< 2f— K ft if t it tfc L T f&« m ft if t- S V M«fr (c fo 5 „ 

[0 0 0 5] 

<Z5#ffiJ*3S3teiiiT-<£>®lii:**— M^f-f V^ttTt? 
#S*K— A^(-»LT^S^£§g-CfcS 0 rtb(C<t "5 

[0 0 0 6] **9l<Dtt#8 2 »cE«©«JtSt«tt:, 
- y- K<*># y^^cMm^ivti^t/tm^t, & 
30 3t*-?-©tt«i:-f • y — K^i^lclSt5!7 

> h • y - KSW • y - KOftfcBS:*- -/w K*B 

^3t^ j F:05mis±(-7^^#vy :f ^ >-^*jxfc7jf— /Has 

[0 0 0 7] *^^<7>lf 3 tcfBttco^Jtiiaii, 
So *7t, !7-C-1rJc*^S^lSrJ: »? iSjlE $ * S r ir^T*. 

# So 

[0 0 0 8] 

50 £9fev^jtiKK& -Ct S i t Sratii U*«WSr*i"JwM 




(3) 



[0 0 0 9] IP^, f&W&lzX 9Wt4ofc»*8i 

Wl4*3ft{«*£*£*t5 r £ (aotlfKCfill^ 

^jicj: 9 »fli#B ;H8<D«j*M 4 o -CIS < * o fc 
#-yHB £ V -f ir £ o«K»»#»ril»i- 5 4 if £ * A. 

< U3feg£ilb#>5:: £1-4 9 fcSSftSSihi-Sr £ds-e 
>ftfc*<t5wi:^4v\ 1. !7^.-t^*<t5 

^yfV >^£itf::^§^(4, /utKvt^^ >y<r>i&m 

[0 0 11] LfctfSoT, *«Wtt±3*OP B lH36S4< !7 40 
[0012] ftttWKtt. HftSfT-lCfg 1 <M£^?4 V 

^-^Diffif$ii:^)o fife*. *+tr5y^fc7^^S: 50 



1 1-298047 

4 

[0013] w±n^-^(om i >^ (tfsu 

t^W:it45o ir«fci#LT, ««£Si- 
5 £ ft S&JSJm 2 f&*> & 4 fflFesa>*# <* £ 

mZftm-fZ Z £ K± 9 r £ *«t?# 

[oo"i4] >x< v^Sixfci7>r.ir 

£i£3 0 dtU-4 9, feXUWfStt £^~/w KSB*t£ <75# 

Jc4i9 N fe«*IB*t«>**Sr!7>firaJ:9 t*v^sR— /U' 

[0 0 15] J^T, Mfc»«i: LTfy^ 

-f ^LED*:H2t:fflV^T»3ei-5. ^Ja^*-^ 

K JLfc»< ^ 7 r B £^ UtHfc»¥»ft*»* * ftfc L 
ED^5/^Sr*fi,^aS3tFTffi4365t* J F-2 0 5 £ LT*U 

W«tt^«ric*ix-C*5 9, !£®£JE®^*i-5IM]^cD^ 

(-^tt &;h,*: i a a o*ffijc*ix^ix y - h~mm 2 0 

6, 2 0 7*S»ri£SixTV^6 0 »**-T-2 0 5l4*irtr 
=r ^ &m^9VU £ pTUBft JB loy- KtS 

2 0 6±iuAg^-^ h2 0 8?:fflV^T^^>7W 

til <£>y — K««2 0 6 £f4tt««j(c»«KSix5 0 

[0016] *fc, »attJw4ofciaao*B«c— sb 
*«fflU ^«5t««W«cK«pl«ft*2oy-K«i 

2 0 73ftSjgjgJtSixTV^5 0 LEDfy7 c 2 0 5 Ofiii^CO 
»BtS2(Dy-KlS2 0 7 £^S^«)tC»^$it5 
fc^ic^JS!7^-V2 0 4 £ L-C&*ft4:fl!v^ 0 ^a^$fe 

' 9 y w£ LEDf^2 0 S<nWm\Z.W LoitS*fei» 
AlftSrJStf L*2^>y— K««2 0 7 JilC 
^r^f#>fW^ttS)^ 0 LEDf 3/^2 0 50 
' ®ffi±^(4^-/w^>T f >r >^$ttfcr £icj; 9^tfc 
(^-^2 0l)7i^!7-rir20 4^t>*5 
r ££ft5 0 

[0 0 17] LEDf^7 p 2 0 5±lCJ4fe*U«B 

W2 0 2 £ LT-ir y ^At'Mg^nt^ * h y 3 T 
/U^^A- (Y 3 A 1 6 Oi2 : C e) 

<t2 0 2(43^ t'x^ rtJCiBHSixfcLED^y^fls: 
^iot^^tOO, feaS»pWf2 0 2^^{4LED^ 
7 7*2 0 5<7>««±«C?K*Sixfc^-/HfB2 




'5 

.itSr. 9**?^3B3te8£«2 0 0 ^t^ri^T 

[0 0 1 8] ^^i^/'c^^y^-r^ , LED^CjoV^T. 
LEDf^20 S^EBSixfcJRl <DD— K1S2 0 

6'Rvy>( J r2 o 4 tie«ts*tytjR2^>y — Km*2 o 

7icm«t?rSc-r<!: L'EDf^2 0 5 #HffelC»*-*-6 
«CLEDf^7 P 2 0 5^fe»fflSiXfc*tt-t^— » 

^?>fnED2 0 0^b(lt«ft (life) tfttffl* 
H£jh,S 0 !R»*SrMtt!7-ft2 0 4*5BrjR 

[0019] 101/201) *»93<z>#— 

A-351 0 1 irtt, 38**^-1 0 5 hVJW 0 4 irco^r 

«tt*rrti±s*»«fc«>-e*>5, 1 0 2 at* 

tt, 38**^ 10 5 cofl®_h£:Ji? 1 ^ K (tS— /l^sS 
yf^^) t U 0 2©#MB-e»*S*t 

^>-r y-Kio 7^^^iiMi2^> 

[0 0 2 0] »»Sttfc3K— 0 ltt, ¥*Rt*W£ 
;v«101 2 4 Si: 

»*t 1 0 3 1 susns to-efc 9 , 
ag-^KKft if i 19 9 -^i-v> fc^tfc 5 a> <b 

0 2 /uKffitM 0 3«r%*LT#- 

A-gp 101 ±T*co#Bffl;BJ^7j<— yuffi 101 co^:# £ ft- 

[0 0 2 1] {pLTUC It fc*3B03J±, feag&SM* 1 0 2 
t ^--/p Ktttt 10 3 co#ffi^"f *Lfc iflc*t It 17 ^ 
1 0 4 J: 9 feSftV^sS— 0.1 (!7>f irg<fc 9 
#-/KR) ^^J^LT^^fe^^l 0 5 0Wii«:*ft-t-5 
fc^T-fcS/^bSBftiiH 1 1 0 5^<^^SSr / >*<-r^^ 

-a- Kfflwi 0 4 hnmtiLffi^mm&m&com^teiftf 
fttttf 1 0 5 t7>m^(-ia< /hbs 101 



(4) ^^IP^ 1 1-298047 

6 

0 3 fcflD»Bn*:»*i"6. /u» 1 0 1§M 
** < 1 5 r i tWlfcBC r i »T* 5. ft*5, 

[0 0 2 2] (MtWl0 2) *3B93U:ffl^bixS 

«3B*ft* t ***flta» t d s KfifBfi- ft if 

- -.■SriSiili-SifcKasfcS. "ft*3, ^Kt-^Ttefe^ 

" [0 0 2 3] r<0±5ftfe**«Btt*-*lfflS*t5»*« 

if (O L E D ^ v b coWfeftfc £Jt«W»^ 
*/^^^a*Jcj;oT38*^tt3fc**ftWi 

-*y^S«* (Y, Lu/Sc, La. GdSlfS 

1, Ga, atflnd^45»^5)lfitl5'>ft<it 

1 oco5t;* t Srgf A/Tft 5 ir y ^ a -ef+g s tilt*-* 

[0 0 2 4] LED^-y^bifcaStLS******* 
**tt^tt, **M(tOHijB**^J:9# 

fe«*^Sifel^UT3. 5MgO-0. 5M 
gF 2 -Ge0 2 :Mn, Y 2 0 2 S : E u. Y 2 0 3 : E 
u, CaTi0 3 :Pr, Y (PV) 0 4 :Eu. YVO 

tgft^^*«i: LtZn Si0 4 : Mru Z n 2 S i 

0 4 :Mrix -LaP 0 4 : Tb, S r A 1 2 0 4 : Eu4i' 

tltSr 2 P 2 0 7 :Eu, Sr s (POO 3 C1 : E 
u, (SrCaBa) 3 (POO «C.l:Eu, B aM 
g 2 A 1 16 0 2 t : E u, S r O ■ P 2 Os • B 2 Os : E 
u, (BaCa) 5 (POj 3 C 1 : E uftif^»iSlC 

50 co^7tfe)«^rl^lt^^IlIR^-^oo, 




(5) 



-7 

[0 0 2 5] &£*«B& 1 0 2 *s**«c«r**i-SjS3t 

<ommn&*m*>^w>'&tem?t%*<o'£it&3ii£. vx& 
mtmzm&mn. m^m^&mm^m^^txh^ 

[0 0 2 6] ft**, feSElfeaJtt-SrfllriEi- 5»BB^*B!{k 
&ft<z>&S(££oT#teL^i-v>ffifitcfc3„ r<©4? 

[0 0 2 7] (^e— K35$t 103) A* K§P*f 1 0 
314, feR»»*ri 0 2» !7-f-Vl 0 4, 0 

Jt^Kt^ioTJSSJt*^! 0 5*»t>»:m$ix53t«J«Sf 30 
ASrlS-^-rr ti5S-e#SiiS, ^-/wKSBWl 0 3 (cfeiSc 

tt^fP $ *«IM* £ $ *b icig^i- - t # "C # So 
[0 0 2 8] *fc, /WK*B*tl 0 3*lZi)M&mW 

SCi:fcT-#5, 40 

[0 0 2 9] -=e— 7UFtS*tl 0 3zmm<ni&vtiz.-tz>~ 

<btc:4«3, fgft^l 0 5 ;4>b<0^7t 9*4: 

«tv>„ Jrft:^tci4, fii^yXM, GflUVXJg^S e,ic 
^•ip-&fc^ro^^ t f t>tt5 0 A-Ka&ttl 0 3 . 



1 1 - 2 9 8 0 4 7 

8 

,u 5 = * a , ttfc&x*? (orri-s. >®m ft i" 

[0 0 3 0] (!7-r-¥ 1 0 4) ««t6«jffi^«-T'fe5!7 
1 0 4 t LTf4, JBJtSf-T- 1 0 5 (Dm.^RVl) — K 

muft t* t (oar- s y 

(4 0. 0 1 c a l/cm 2 /cm/'CH±*sjif4L< > 
4 L< (4 0. 5 c a 1 / c m 2 / c m/CElif 

fo$„ *fcx'»3feSS«l 0 OW^*, fpfttt. hft 
t'^lLTP-f -¥<DiK^I4, £?£L<(4, $10^m 
J&Lh, 4>4 5 /xm£iT"C-fc5 0 L<IJ > $25 

(imgi, $3 5^m»K'fc5. r W i 5 *iV4^ 1 

w^MS.t) ? -?riT. to-g-^Srffl v ^fc 17 ^ -V t^mi btu5 0 
y-T-¥l0 4(4, IgJt^l 0 SomMk. <<>-)—' 
V-Yt£ t*<D V - vmm h£7'(-Ytf>"rj > ^«IS»w 

[0031] rnjtm^ i o 5) ^fiBjtcfflVNibaxs^ 

So 

[0 0 3 2] 1 0 5 14, MOCVDS^HVP 

E&^(cJ;t?S«±^^aff*:Sr^fi£$-Br?.r tic J; Uffi 
¥##:ro«ati: LTI4, MI S& 
■a-, P I Nf^p nS-g-^ifSr*i- S^^-filit, ^ 

Fflligiri-Sr ttf#5. 
[0 0 3 3] In,Al y Ga,-»- y N (/cf£L, OS 
x, OSy, x + ySl) £3g3tS i: LT^$-fr7ba 

|g^ffl<75StgjCI4^7r'rTCffi«Dflil, RI, Affi^^ 
Itt2it77'f7 1 ^Wfe, ^f^/W (MgAl 

2 oJ roi^ijfeittoisrote, s;c (6H, 4 

H, 3CSr-&tf) , Si, ZnO, G a A s , G a NJjia 




(6) 



"9 

m (CS) WaNMs^V^Ii^tU^ 
[0 0 3 4] 1 7 7 7SS±Kfefttt» Av^ifl:** 
*flsSr»***S/t«)»ctt, 

a, pi^ hjft LT^ft^y v-a^h-t^:: 

3. niav*^ M*^7y Kit pl^7 
s/ KI i «r a 1i;iifittf t Ltf yi>7 a • XV <? 10 

[0 0 3 5] ftfc, £fls#y ^-mfo* 

$ -a: 5 ft 4f»f a © n wmtx y$j*mm# £ * $ . 

S^-lt nlK-^VhtUS i, Ge, S ru S 
hT-fcSZn, Mg, Be, Ca, Sr. Bal^K- 

Vs**. ams#y ^Aju^b^ifc^fltja, p ik-^ 20 

V h£ K-7 , Lfcfc*miipIltLC< wtft pi K- 
/<V hf At i:, rtCtSiD^. <£ia©^S8W J ?»7'7 

[0 0 3 6] LT»*SixfcJS3fc*?-H:, t&m&& 

^Dv^wifft/^iauu, Ai^n 30 

5 =^^t5*», i&VM4&Jg*J8l-^:£Jl®Hfc^ 

ftifWSPJttSSrfflV^wt^T-#5. ft*5, plG a 
NijfJ U^-S y?tm btlZWMW&k LTI±, 
NU Pt, Pd, Au^cO^Jl-^rtLb-^^^^iSI' 

^^(bttSIHlW^t LTI4A K TK W, C u, Z 
n, Sn. I n^(D^m^L< H&&t$1>WMlZ.mif Z> 

&*m-t-&zk fetsu i*c^i,tLEDfy 

[0 0 3 7] LEDf ^/iLt^lffltSg^ JgfiSc 

(^— 7*yh) , ^73(C,toT^3P#:^^^SrW2>o 
7>f> mm «rWx.lf*«Bttlc§|t^a. ^77(CJ; 50 



^^KfB3¥ 1 1-298047 
10 

[0038] #$69i©367fc§s« i o o \z.M^x^%mm. 

LT 3 6 5 n mW± 5 3 0 n m« 
T^£?£L<, 3 6 5nm«i490nmHT!) i !f*L. 
l/\ ^-frS*^*, ±iL 

T^«r-fo5 3 6 5 nm^±4 0 0 nm*«iii <3 » 

6 fem ft Z&%mitk 0*feH«flfSr*Jfi-5» 
-£(4, W^^cT'fe-S 4 0 0 n mWJi 5 3 0 n mKTW 
£L<, 4 2 0nm£l±4 9 0nmKTi s <tt)ifSl; 
V\ UTSS*^ 1 0 5 £1&7tfei«i<7>$) 

*£^tl-?:**L4 >?[S]±$-y:5/tfeSCli, 4 3.0 nmUU: 
4 7 5 nm«T* s ^ blC&k LV>„ 
[0039] (■77Vh , !)-Kl0 6)T7i'h'!) 

- Kl 0 6(i^3t^^l 0 5 9. 
^-f**V K^Sft if-C***?- 1 0 5 5 «>i::+ 
#ft*#£#;fc*u4&v\, 4rt, fc*** i o 5 

SSfi Lv)yh - U-K106 bmitm* 1 0 5 <£>*ii 

t 1 o 4^tro^tt*s**p>tb5„ 
[0040] ^jt^^i 05tv 7 yF-y-Ki06 

<r>*y?k (Dmmtmmik&mm ft if k 4 o rt? 5 r. t 

/45T*^5„ Att&KJi, ^^dri/Wfll^TK^T^fti:-^ 
*£ff £>3"t5. V77b- P-Kl06©WW4iai 
fitt LXI23 OOmQ - c mEHTWSU, J: 9 if* 

L<I4. 3 At Q • cmKK*fc5 0 v^yF • !)-Kl 

0 6 ±.\cm.Wi(r>3&%m=?- 1 o 5Sra*i-5»^ii» »3fe 
10 5H < ft 5 7t Sbg&eaiStfs «t v > 

rt/J5**t>n5. AfrWlCIt 0. Olcal/cm 
2 / c m/"CW±tf s #£ L<it)S : ^L<l4 0. 5ca 

l/cmVcm/tKit-fcS. mP><0^#Sr*7t 

twi: Ltd, st, a^, ^a«9^, m.K'om, a, e 
[0041] (-r v-7-— • y — ki o 7) -t>-7-- • y 

— K 1 0 7 i LTIi, v->y|> • JJ-K106 JrlCffifi 
Ztitzftytm? 10 5 irSiK^tLrt^'f -Y l 0 4i©l 
te6*)gE^*E2. ^<7?T-$)-5o -< >"7— • y — K 1 0 7 
14, EM* 1 0 4rfc5*V7< >y i7<T^tco^ 

^ffiSti L-TI4, 3 0 0 At Q ' c mKWSK. «t 
>9»4 L< 143 At Q • c mHTT'fc?,, Ztlb<O0ift& 




(7) 



[0 0 4 2] JWT\ #388!© Mr»&)mMffll^\,^xm'& 
[0 0 4 3] 

[£tt0<|] (^JS^JD mtftm^-t LTt77^ TS« 
(i^3tf-^^4 7 0 nm) „ LE.Df y/UMOC 

A (TMG) , hy^wy^^A (TMI) , MJ 10 

tfjVTJV*-^^ (TMA) S^Si*^, ^rtyr 

^i?J.=iyUT^v'^A (Cp 2 Mg) . nl^Mfti/ 
^tLT-^y (SiHj Srffi-*#y&-f3r t(C«t 9 

[0 0 4 4] •tf-^r-f Tg}£_kiCfi, ^-yT'TJli LT 

flS#y<7A, P I^7y KJli LT^TA-^?^;*/ 

i2rT£>5„ ni = ^ M t p 1^ 7 y KI t ©Ml: 20 

#y v j±frbt£z>&%mi*mi&£fox\ l ^z> 0 p 

Si^iUf^ttfiKMtt 4 0 O'CW-tTT^-A'LTifcSo ) 

fc. #LED^*:7'r*i»;k:#$tc#p§T#5,fc?&¥ 
S#l?:t77^7S«St*x 7 fy7-Ltfo5o 
[0 0 4 5] P S!=>^^ hSiroia^gatcil, SSfE 

*%i-izffii-tztbizmwmmb LtMnsr^^^^y 30 

OMm^OMO ! --7^S:7^ft;>'f-(' 
©^•7KiliLtM$ttfc5„ LEDf'^i© 

$ titi •y^^&^fr^-yj-^y&titLmiz » -=> x 

f ^ t-^rfflV^SISf L-Jt^ 3 5 0 ^ m©L E Df 7 40 

[0 0 4 6] jfcc:, 9 JfffiiPX&tfiT^ 

v-7-- • y — Ktr»J*S*5. h • y- KXtf-f 

v-*— • y- Ktdffi^ 7*41Lfcf, 
*rffll^ii|©LEDf 77"?rx^Jf->ii5:ffl^t-7 

■7>l- • y — Y<fi>-t}y-?fo\z.-7Vs K£H£5„ ^=¥-> 
fctfliSrlif-ffc^ Il3 0(imOMI:fflV^LEDf7 

^i: LTLEDf 77±l^-y^Vf^>^^tlfci 50 



^^tlB 1 } 1 1 1-298047 
12 

mtA^-T- • V— KsfcvMi^vh • y- Y<r>-t>y? 

^■mz%2(D^7 : ^^yt LT7f7f#>7^!!' 
[0 0 4 7] L E Df 77"ffl411J:C*'-^#yf^ 

^^f' y- K©*y>^rtK:feK*» 

W^t LTttfiiS^^v'WSiTfcS 3, 4x^-7 
n ^ ?-yW*/WjKdp- l^— h&O^SltTMfclTfcS^A' 
^+tt h*ni*7^;^t)!5:5x^ v-fttflglR^ 
1 0 OfiSgBlCfe y 7AT»#ffi$ilfc^ •yhVVJ»-T 
yuS = 7i- U—*v b%ki£%;te8 0^*35^^$* 

[0 0 4 8] -ty >7^r^s^ix/c-r y h y £a • ta- 

$ =r> A • 13—*v YW&%feh LT (Y 0 . sGa 0 . 2 ) 
3 A 1 s 0 12 : C e Sr^fco itftfrfi^T© i 7 K LT 
7gf££;lx3o Y, Gd, C e 0*±|(B7C^?r^#Sil«: 

X7-y<tT>*-<}J*&m&LXi#mz.tBtb, &%t> 1 . 
4 0 0 °CCD?&ST- 3 |g|j&/& LT«£ £#fc„ ^Sgfn 
WC^'-zK/HX, #8t, *&l£ffi 

[0049] v^F-U- h'(DZl yy°PUZ.4ft<D3& 

fr&<D±&fr$.X°timt>tj:^m&-b LTBj5££-t*-T<^ 

m^W©Si^>*£*LTv^c;av KM»±at 
£ wSISr6*)^#Sfi LEDf?^!; 

# * isftMt t fi {^«<o ±dc#75» f> ft 5 31 * s/ftf flttfe 
J*«J«r&ASl£;fc. 3ijK*->»fllia*»Srl 5 0T;3H# 

[00 5 0] ~ 5 LT^^ttfcSfe^^Tt^lHgft* 
ft?**— K&l 2 0 Offlfflw^rfRHWKRSrffofc. 

%mm*.m-$- 4 ot, so^iioo^ 3o#£i 

0 0 0*l'^/u*T-«fe'9.igLM7t^ ^- KOW4*W 

^fc. ioot>f7/vrt id387t^rtB*> if 7 t>>&±xm 
^tLfr^Ftttte-otz&t/tyj bit±< ft^ofc 0 

[0 0 5 1] (JfcttWl) *y^rt»w*«SlxSfeaE* 
SCItffl Zm&.-f Z at # ^ »>*MftBJftMI Sr # < L fc 
t^lc LT 1 2 0 0<lroefe^7t^'< 



(8) 



•13 

Sl*§fc£frofc 1 0 01M ^A^b^FiTirfcS 

h<o&Btt&£> 1 0 0 01M ^^*rff 5 t 21 6{@k®r^ 

fci:r^E]3 (A) ojta<*— /HBiO t>±©6*HMB 

[0 0 5 2] 

[oo5 3] *mw(Dm*m2\zmm(Dmi&t~rz>z t 

[0 0 5 4] *»WOSt*3S3^ia<ftO««i:i-Sri: 



10 



20 



1 1-298047 
14 

[Bl] **wo**ls«t»r«*«i»rasB-efc*. 

[B2] *»MOSU^»*KIBSr*i"«a:WWrffiia'C«) 
[12 3] *3BW^fPfflSr*r«S:«li£*:H-e&9, 12 3 

^i-s«^*:*bfc*a;ftWfBia-e*>9, 13 (b) 



10 0 
10 1 
10 2 
10 3 
10 4 
10 5 
10 6 
10 7 
2 0 6 
2 0 7 
2 0 8 

2 0 9 

3 0 8 
3 14 

3 2 4 • 



2 0 0 

2 0 1 

2 0 2 

2 0 3 

2 0 4 

2 0 5 



301 • /tf— /U«B 
3 0 2 • • • 

3 0 3 • • • ^e— >u KSMt- 

3 0 4- • • E7-f *T 

3 o 5 • • • %&itm^- 

V is b - V — K 

-< • y — k 



[[21] 



[122] 




i o o 



1 0 1 



1 0 5 



1 0 3 



I 0 6 



2 o g 




2 0 7 



2 0 3 



2 0 5 



2 0 6 



BEST AVAILABLE COPY 



(9) 



<ftffl¥-l 1 -2 9 8 0 4 7 



[13] 





IB) 



BEST AVAILABLE COPY 



